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Abstract of WO0245466 

A luminescent element having a cathode, an 
anode and, arranged between them, one or a 
plurality of layers of organic thin films, 
characterized in that at least one of the layers is 
a light emitting layer which comprises a 
luminescent molecule of a metal coordination 
compound having a basic structure represented 
by the following general formula (1 ) and having a 
substituent on at least one of cyclic groups A and 
B as a guest in a host material at an 
concentration which is 8 wt % or greater and is 
greater than a concentration at which a . . 
luminescent molecule of a compound having a 
structure analogous to the above and free of the 
substituent exhibits the maximum luminous 
efficiency. The luminescent element is less 
susceptible to extinction by concentration even 
when used at a high concentration in a host 
material and thus exhibits high efficiency. (1 ) 
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(57) Abstract: A luminescent element having 
a cathode, an anode and, arranged between 
ihem, one or a plurality of layers of organic 
thin films, characterized in that at least one 
of the layers is a light emitting layer which 
comprises a luminescent molecule of a 
meial coordination compound having a basic 
structure represented by the following general 
formula (1) and having a substituent on at 
least one of cyclic groups A and B as a guest 
in a host material at an concentration which 
is 8 wi % or greater and is greater than a 
concenu-ation at which a luminescent molecule 
of a compound having a structure analogous to 
the above and free of the substituent exhibits 
the maximum luminous eflnciency. The 
luminescent element is less susceptible to 
extinction by concentration even when used 
at a high concentration in a host material and 
thus exhibits high efilciem^. (I) 
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^ m m 

5 [tiim^m 

10 m^m\z^t^^m(Dni\,^m%m^izm-r?>h<DX'ih^o 

^mm^mi-its ■*•< f*T> hy±>mmmizmi£^m\ivx^yt^ 

iirfc^ (Thin Solid Films. 94 (1982) 171) mt^^^o L*^Lifi<^. ^ 
0!lx.fi, M a c r o m o 1 . Symp. 125. 1~48 (199 

7) \cmi^^tix\,^^xo\'. -m^^mELm^nm^Mm^±icmm 
20 $tt/c, ±T2g<Dms<!:. ^(Dmic^^m^^t^^m^mim^^ti 

fc«^^Jto, ^(OS:*:S*)7jc#^^|21 1 (a) 4oJ:U? (b) {c^Lfc„ 

1 4 ir^JgmSl 1 coPflt-«ic^«)^r«M*^6«fig$ti-5o 
01 (a) O^^-Ctt. ^a^iS^^e 1 2 1 3*»P> 

25 /jJS, iSWrn^il 4 t UTfi, tt*BII9:;6S:^t/i I TOJfcifdSffli^^bix. 
]g?^m*il 4;J»P>*— /I'lifeSI® 1 3--©S:»/j:sh-/i^aAi|#i4Sri$fc-lt 
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fcL. HS^gl 2/*-/w^ig^^ 1 3#®coSi^-^^^d5±;6S |g3t 
15 ^mii^±ifii>o 

mi (b) -ett, gii (a) o^jgm^ii i t^^mi 2<d 
25 3 m^iae^ pf^. 
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^CS)tl:Improved energy transfer in 
5 electrophosphorescent device (D. F. 

O' Brient*^ Appl led Physics Letters 
Vol 74, No3 p 4 2 2 (1 9 9 9)). 

5rfi^ 2:Very high — efficiency green o 
rganic light — emitting devices ba 
10 sd on electrophosphorescence (M. A. 

Baldo5>^ Applied Physics Letters V 
ol 75. Nol p4 (1999)) T*fc6o 

:iihh(o-x^xit^ mi (c) \c7r^^ i:o\^mmm-i>^ Am<Dm^t-± 

A 1 q 3 : TyW$^»>^ix-^/ y / --yV^ft^ 

a— NPD:N4» N4' — Di— naphthalene — 1— yl 
20 — N4, N4* — diphenyl— biphenyl— 4, 4' — d 

i a m i n e 

CBP:4, 4' —N, N' — dicarbazole—biphen 
y 1 

BCP:2, 9 — dimethyl— 4, 7 — diphenyl — 1, 
25 10 — phenanthroline 

P t OE P : ^ ^^?i^ifi/^^y ^ V 
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Ir (p p y ) 3 : >r y 5: v'r/itfijE 




ir(ppy)3 

5 /V-tSlillS 1 3{Ca-NPD. Ml-^T^M 1 6 A 1 q 3 . la^^fe 

ScKJt^ 1 7 ICB C P, ^3tS 1 2{j:CBP*d^;^ httsN-t LT, m 
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E P). ^fctt'T y 5 i^l^^W^ (It (p p y ) 

20 1 . m^mfhx'om^ ' /wtD^in 
3. h^^Bg<^iaje3^4^/w=5f-eB 

5. h0 3fi:«iajg^^fife 
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HSB#PBldsSv^fcae){c. ilia^ai:(DSf£:-^. l5!i^^^|pI±T'(D#Mf|:?i? 

5m^>65^5c rc^m^fi. 05-078655 -i-^il^F^sjz 05-320633 

^1^, I r (p p y) 3 (Om-t. CBP^*;^ h*ti|SFi: LT. 6 - 
7 %m^ro«^ASSt>l85t^5^;6S J; < , 6-7 %Ut JKDMSX-ttlgTfeia 

^ttiSTL. 1 2%w^mx\t.^^m\tm^i^. i o o%mt-«i o^o 

lUATt^l'^iSo (##:ii:S^ : Applied Physics letters 4, vol75, 1999) 

foS 3SM®«liJ^#?£i-5:»-^;6S#< jfcS. CW^, SS^SIsIj^^^ 
l^±;JS|B£f^ffiL-C3i^/vd?>-^^5f|jiifeig;jSjg^ ^^^^^ Cix^3fi 
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|g 3t ^ S ^ J: 9 ii5 < -r S C ^: J ^ -5 o 

15 ■t^h<OXhi>. 

ML.L' „ (1) 
[^■f'Mttlr. Pt, R h *fcJiP d ©i&Jll^^-Cfe •} , L*3j:t>* 

L' i±svMcS''j;5^MBa{!i:iP^*^-t-o m.\%it.tLVi2t.fz\-i.zxi)*j . 

nliOS^tttl *^cfi2T-fc5o fcfcL. m + n fi 2 S fctt 3 T'fc 5o 
20 gP^^tfitML. fiTIE-i^^ (2) -e^^tL. gl5:5>^l|jtML' „ fiTie 

-J^^ (3), (4) *fc{4 (5) -C^^tU-So 




wo 02/45466 



PCT/JPOl/10477 



^mX'h^. m^mB. BiJ^U^B" {i-jr|2_^^ (6) ~ (14) 

xm^ti^m^m(Dmmm^^i^Lx^mw^^Mizm'^{.tcmmm^m 

5 LTi^Tt> J:i/>i§4^S-Cfc-6o 




10 • -m^m^mxh*) . n^m^m\.x\^^f£\.^mm<Dmi^(Dmyt^^^m 
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He {4, TFTS«O»fffi«lit<^-0!I^^L;rcmii:i|-C*>So 

[ ^ 1^ n is -r 6 fc * o § ^ o ^ ] 

:*:^?q<^S*6<)/jtm^«^f4, mi (a), (b) ioiO? (c) {C^f 

5 ±iz, 5 0 ~ 2 0 0 n m<Dmmt:n^mmmm 1 4 ^^m<o^m 
i^^t. Rxf^i^^^n-t?)i:o\^m^ti 1 o~5 0 0 nm(o±mmm 
1 1 am^^ix^o 

mi (a) icf4, mmmt^^^mi 2 t^^--/ummmi 3ii^hti:?>m 
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^hicmi (h) (om^i^ti. mi (a) a^^tmmmi i tm^mi 

^^mmm 1 3 . m^m i 2 . nbg^^teScKih® 1 7 , ^^iiji^e 1 e . 
—i&n^i'^^mmm 1 2 ^ is, 1 e^Jio^i 7tt-€:n^ix2 0 0 nm 

yTO@$"e?^fife$tU, i|^t::|g?t^ 1 2tt, 5~2 0 0 nm<^J?^?T*?F^ 
20 (1) T•^$i^5^miB&>((^-g.^^^^V^5r itc J; 19 , i^^M^T', 
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5 Mci&mi^JDtMi)^. 3M:|^ffi<OMLCT * (Me t a 1 - t o -L i g 
and Charge Transfer) *fcl± n - n *&t1&ikMX 

— JB^Cl 9 A/3tflF^«ML CT - n*X 'O M^^ t 9t>ilX 

MLCT *r-fc5^-g-{ci'b 71 - 7t *T*fc5#-^tC't>^^T'fc>) . v^-f^^ 

tt, OA/^fef^^fiO. 1 ~3 0 M s e c tM#li|r-C-&ofc„ rr-efflV> 
15 tcr>Ay^i^m (i-i^Ct>*>, ;il2|6f^i|sfOS^lR^<I> (s t) {C^frSBfl*? 

n^<OM^i\5Lm<P (sample) <Ott. SP*>. +i*ffi^J|5l^) tt, 2fe 

^ (sample) / <P (st') =[Sem (sample) //Jabs (sample) ]/[Sem 
(st) /labs (st) ] 

20 labs (st) : mmnm<Dmm-r ^mMx<oM^M 

Sem (st) : mC^^Xmi&Vtcm(Om^^-<i7 h/WtBS^S 
labs (sample) : 1 6«3^k'&4«J©l|[|jg-rSfiE:^-C'<0!»HK#.IS: 
Sem (sample) : PI CjSt^-CJSbS L/cl^<D«)t:^ ^ h/i^mm^m 
:iZX\^^o 9 Ay^ta^JR^fi I r (p p y) , %:mmunt L, ^-(D 
25 »^llX^Sr 1 t b^cffi*f»^iR^^ LT#x.e>*b5o 
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So 

^b-^^^lr^ C3 CTT^yUAlC^Tl^U, ^^SS±fC,|^0. 1 M mOff;^^-r:• 
I=Ioexp (— t/r) 
i-J^e*?-^. r fl. I ;65^o^{jt I „ 1 / e ( I / I 0 

- <D V ^ t»t ^ t ^ fe 5 ^ Pel * 5 /h ^ V ^ T- it )t *5 /h ^ </ ^ r i: ^5 ^. ^ ^ tt 
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5 Me t a 1 (Dl;T-fljl<^H OMO/ L UMO i iBfi[^^0®^^$^lil0H O 

MO/LUMOSrgiJlC%xbn-5 i: Lfc^-^. ia{a:^©HOMO/ L U 

*fc3g^f^^lc^fco-CI4, gifts «ri^o*tiiBF, #fC7-y^SiftS^ 
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t> L< lig^SSr^b-C v^^CVMb-a-ii^ iritis U-C?iSi8«fC*5i/>T. m& 
10 1 0 0%■C'b^iSm^U'fev^T♦ffl^^?>i^5■Brt6^4t>^^^^ bTv^-5„ 

^i:m\'^^^tx\ mm.w^^±mi^m<i^irz^ti!AX'^i,^ mmmm 

25 So 
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h~P 9ttTIElJ::^UfcS|55>«lig«r«L-C*5«5. ^ tb 
mSR,. R^. •••»-IIIUT«. ^ (1) ^<DmikmA<Dm.1^MRx^ R, 
■••»;iMLTttA-Rl, A-R2" i:, *fc:^«SB Og^SRs, Re"- 
IwggLTtt, B-R5. B-R6, -(^ i 5 1 UTfeSo 
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H 


H 


C8F17 


H 


H 


H 


H 


H 


48 


Ir 


3 


0 


Ph 


Pt 


H 


H 


C2F5C2H4 


H 


H 


H 


H 


H 


49 


fa- 


3 


0 


Ph 


PI 


CH3 


H 


cm 


H 


H 


H 


H 


H 


50 


ir 


3 


0 


Ph 


PI 


H 


CH3 


CH3 


H 


H 


H 


H 


M 


51 


fa- 


3 


0 


Ph 


PI 


C2H5 


H 


C2H5 


H 


H 


H 


H 


H 


52 


b- 


3 


0 


Ph 


Pt 


C4H9 


H 


C4H9 


H 


H 


H 


H 


H 


53 


fa' 


3 


0 


Ph 


Pt 


H 


C4H9 


H 


H 


H 


H 


H 


H 


54 


fa- 


3 


0 


Ph 


PI 


H 


H 


H 


H 


CH3 


H 


H 


K 


55 


b- 


3 


0 


Ph 


PI 


H 


H 


H 


H 


H 


CH3 


H 


« 


56 




3 


0 


Ph 


PI 


H 


H 


H 


H 


H 


H 


CH3 


H 


57 


b- 


3 


0 


Ph 


PI 


H 


H 


H 


H 


H 


H 


H 


CH3 


58 


fa- 


3 


0 


Ph 


PI 


H 


H 


H 


H 


C4H9 


H 


H 


H 


59 


b- 


3 


0 


Ph 


PI 


H 


H 


H 


H 


H 


C4H9 


H 


H 


60 


fa- 


3 


0 


Ph 


PI 


H 


H 


H 


H 


H 


H 


C4H9 


H 
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CS1-2] 



No 


M 




n 1 A 1 B 1 A-Rl 


A-R2 1 A-R3 1 A-R4 


B-R5 1 B-R6 1 


B-R7_[ B-R8 


61 


It 


3 


0 


Ph 


PI 


H 


H 


H 


H 


H 


H 


H 


C4H9 


62 


Ir 


3 


Q 


Ph 


PI 


H 


H 


H 


H 


CeHI7 


H 


H 


H 


63 


fa- 


3 


0 


Ph 


PI 


H 


H 


H 


H 


H 


C8Ht7 


H 


H 


64 


ir 


3 


0 


Ph 


Pt 


H 


H 


H 


H 


H 


H 


C8H17 


H 


65 


It 


3 


Q 


Ph 


PI 


H 


H 


H 


H 


H 


H 


H 


C8H17 


66 


fa- 


3 


Q 


Ph 


Pt 


CH3 


H 


H 


H 


CH3 


H 


K 


H 


67 


ir 


3 




Ph 


PI 


CH3 


H 


H 


H 


H 


CH3 


H 


H 


68 


Ir 


3 


0 


Ph 


PI 


CH3 


H 


H 


H 


H 


H 


CH3 


H 


69 


Ir 


3 


Q 


Ph 


PI 


CH3 


H 


H 


H 


H 


K 


H 


CH3 


70 


fa- 


3 


Q 


Ph 


PI 


H 


CH3 


H 


H 


CH3 


H 


H 


H 


71 


ir 


3 


Q 


Ph 


PI 


H 


CH3 


H 


H 


H 


CH3 


H 


H 


72 


Ir 


3 


Q 


Ph 


PI 


H 


CH3 


H 


H 


H 


H 


CH3 


H 


73 


Ir 


3 


Q 


Ph 


PI 


H 


CHS 


H 


H 


H 


H 


H 


CH3 


74 


Ir 


3 


g 


Ph 


PI 


H 


H 


CH3 


H 


CH3 


H 


H 


H 


75 


Ir 


3 




Ph 


PI 




}^ 


CH3 


H 


H 


CH3 


H 


H 


76 


fa- 


3 


Q 


Ph 


PI 






CH3 


H 


H 


H 


CK3 


H 


77 


fa- 


3 


Q 


Ph 


PI 






CH3 


H 


H 


H 


H 


CH3 


78 


Ir 


3 


0 


Ph 


PI 






1^ 


CH3 


H 


H 


CH3 


H 


79 




3 


0 


Ph 


PI 


C2H5 






H 


H 


CH3 


H 


H 


80 


fa- 


3 


ft 


Ph 


PI 


C2H5 






H 


H 


H 


CH3 


H 


81 


ir 


3 


0 


Ph 


PI 




C2H5 


l{ 


1^ 


CH3 


H 


H 


H 


82 


fa- 


3 


0 


Ph 






C2H5 






H 


CH3 


H 


H 


83 


fa- 


3 


0 


Ph 


PI 




C2H5 






H 


H 


CH3 


H 


84 


fa- 


3 


0 


Ph 


PI 




C2H5 






H 


H 


H 


GH3 


85 


Ir 


3 


0 


Ph 


PI 






C2H5 




CH3 


H 


H 


H 


86 


Ir 


3 


0 


Ph 


PI 






C2H5 




H 


CH3 


H 


H 


87 


Ir 


3 


0 


Ph 


PI 






C2H5 




H 


H 


CH3 


H 


88 


Ir 


3 


0 


Ph 


PI 






C2H5 




H 


H 


H 


CH3 


89 


fa- 


3 


0 


Ph 


PI 








C2H5 


H 


CH3 


H 


H 


90 


fa- 


3 


0 


— ^h— 


PI 








C2H5 


H 


H 


CH3 


H 


91 


fa- 


3 


0 


Ph 


— ^1— 


C4H9 


1^ 






H 


CH3 


H 


H 


92 


fa- 


3 


0 


Ph 


PI 


1^ 


C4H9 


1^ 




CH3 


H 


H 


H 


93 


ir 


3 


0 


Ph 


PI 




C4H9 


14 




H 


CH3 


H 


H 


94 


b- 


3 


0 




PI 




C4H9 


1^ 




H 


H 


CH3 


H 


95 


Ir 


3 


0 


— ~— 
Ph 


PI 




C4H9 






H 


H 


H 


CH3 


96 


Ir 


3 


0 


Ph 


PI 






C4H9 




H 


CH3 


H 


H 


97 


fa- 


3 


0 


Ph 


PI 


H 




C4H9 


14 




f4 


CH3 


H 


98 


fa- 


3 


0 


Ph 


PI 


H 


H 


H 


C4H9 


H 


CH3 


H 


H 


99 


fa- 


3 


0 


Ph 


PI 


H 


H 


H 


C4H9 


H 


CH3 


H 


H 


100 


fa- 


3 


0 


Ph 


PI 


C6H13 


H 


H 


H 


H 


CK3 


H 


H 


101 


ir 


3 


0 


Ph 


PI 


H 


C6H13 


H 


H 


CH3 


H 


H 


H 


102 


fa- 


3 


0 


Ph 


PI 


H 


C6H13 


H 


H 


H 


CH3 


H 


H 


103 


fa- 


3 


0 


Ph 


PI 


H 


C6H13 


H 


H 


H 


H 


CH3 


H 


104 


b- 


3 


0 


Ph 


PI 


H 


C6H13 


H 


H 


H 


H 


H 


CH3 


105 


b- 


3 


0 


Ph 


Pt 


H 


H 


C6H13 


H 


H 


CH3 


H 


H 


106 


Ir 


3 


0 


Ph 


PI 


H 


H 


C6H13 


H 


H 


H 


CH3 


H 


107 


Ir 


3 


0 


Ph 


PI 


H 


H 


H 


C6H13 


H 


CH3 


H 


H 


108 


Ir 


3 


0 


Ph 


Pt 


H 


H 


H 


C6H13 


H 


CH3 


H 


H 


109 


Ir 


3 


0 


Ph 


PI 


CH3 


H 


H 


H 


CF3 


H 


H 


H 


110 


Ir 


3 


0 


Ph 


PI 


H 


CH3 


H 


H 


CF3 


H 


H 


H 


111 


fa- 


3 


0 


Ph 


PI 


H 


H 


cm 


H 


CF3 


H 


H 


H 


112 


b- 


3 


0 


Ph 


PI 


H 


H 


H 


CH3 


CF3 


H 


H 


H 


113 


fa- 


3 


0 


Ph 


PI 


CH3 


H 


H 


H 


H 


CF3 


H 


H 


114 


fa- 


3 


0 


Ph 


PI 


H 


CHS 


H 


H 


H 


CF3 


H 


H 


115 


ir 


3 


0 


Ph 


PI 


H 


H 


CH3 


H 


H 


CF3 


H 


H 


116 


b^ 


3 


0 


Ph 


PI 


H 


H 


H 


CH3 


H 


CF3 


H 


H 


117 


tr 


3 


0 


Ph 


PI 


CH3 


H 


H 


H 


H 


H 


CF3 


H 


118 


Ir 


3 


0 


Ph 


PI 


H 


CH3 


H 


H 


H 


H 


CF3 


K 


119 


fa- 


3 


0 


Ph 


Pt 


H 


H 


CH3 


H 


H 


H 


CF3 


H 


120 


ir 


3 


0 


Ph 


PI 


H 


H 


H 


CH3 


H 


H 


CF3 


H 
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(Si -3] . . 



No 1 Ml m 1 n 1 A 1 B 1 


A'RI 


A-R2 


A-R3 


A-R4 


B-R5 


B-R6 


B-R7 


B-R8 


121 


Ir 


3 


0 


Ph 


PI 


CH3 


1^ 






H 


H 


H 


CF3 


122 


fa- 


3 


0 


Ph 


PI 


H 


CH3 


H 






1^ 




CF3 


123 


ir 


3 


0 


Ph 


PI 


H 


H 


CH3 


— s — 

— " 




14 




CF3 


124 


It 


3 


0 


Ph 


PI 


H 


H 


H 


CH3 




14 


14 


CF3 


125 


Ir 


3 


0 


Ph 


Pt 


CH3 


H 


H 


H 


f 


14 






126 


Ir 


3 


0 


Ph 


PI 


H 


CH3 


H 


H 


f 


14 


14 


H 


127 


!r 


3 


0 


Ph 


PI 


H 


H 


CH3 


H 


f 


14 




14 


128 


Ir 


3 


0 


Ph 


PI 


H 


H 


H 


CH3 










129 


Ir 


3 


0 


Ph 


PI 


CH3 


H 


H 


H 




f 




f4 


130 


It 


3 


0 


Ph 


PI 


H 


CH3 


H 


H 






14 




131 


!r 


3 


0 


Ph 


PI 


H 


H 


CH3 


H 




f 


14 




132 


Ir 


3 


0 


Ph 


PI 


H 


H 


H 


CH3 




p 


14 




133 


Ir 


3 


0 


Ph 


PI 


CH3 


H 


H 


H 










134 


Ir 


3 


0 


Ph 


PI 


H 


CH3 


H 


H 


^ 


14 






135 


Ir 


3 


0 


Ph 


PI 


H 


H 


CH3 


H 


H 




p 




136 


Ir 


3 


0 


Ph 


PI 


H 


H 


H 


CH3 


H 





p 




137 


Ir 


3 


0 


Ph 


PI 


CH3 


H 


H 


H 


H 


H 


H 


p 


138 


Ir 


3 


0 


Ph 


PI 


H 


CH3 


H 


H 


H 


H 




p 


139 


Ir 


3 


0 


Ph 


PI 


H 


H 


CH3 


H 


H 


H 


^ 


p 


140 


Ir 


1 3 


0 


Ph 


PI 


H 


H 


H 


CK3 


H 


H 


H 


p 


141 


Ir 


3 


0 


Ph 


PI 


C2H5 


H 


H 


H 


CF3 


H 


H 




142 


Ir 


3 


0 


Ph 


PI 


H 


C2H5 


H 


H 


CF3 


H 


H 


14 


143 


Ir 


3 


0 


Ph 


PI 


H 


H 


C2H5 


H 


CF3 


H 


Li 

n 




144 


Ir 


3 


0 


Ph 


PI 


H 


H 


H 


C2H5 


CF3 


H 


H 




145 


Ir 


3 


0 


Ph 


PI 


C2H5 


M 


H 


H 


H 




H 




146 


Ir 


3 


0 


Ph 


PI 


H 


C2H5 


H 


H 


H 


CF3 


H 


14 


147 


Ir 


3 


0 


Ph 


PI 


H 


H 


C2H5 


H 


H 


r*ci 






148 


Ir 


3 


0 


Ph 


PI 


H 


H 


H 


C2H5 


— s — 


CF3 


14 




149 


Ir 


3 


0 


Ph 


PI 


C2H5 


H 


H 


H 


H 




CF3 




150 


fa- 


3 


0 


Ph 


PI 


H 


C2H5 


H 


H 


H 


H 


CF3 




151 


ir 


3 


0 


Ph 


PI 


H 


H 


C2H5 


H 


1^ 








152 


fa- 


3 


0 


Ph 


PI 


H 


H 


H 


C2H5 


H 








153 


fa- 


3 


0 


Ph 


PI 


C2H5 


H 


H 


H 


H 


H 






154 


Ir 


3 


0 


Ph 


Pt 


H 


C2H5 


H 


H 


1^ 




14 


CF3 


155 


fa- 


3 


0 


Ph 


PI 


H 


H 


C2H5 


H 


H 




1^ 




156 


fa- 


3 


0 


Ph 


PI 


H 


H 


H 


C2H5 


H 


14 


14 


CF3 


157 


fa- 


3 


0 


Ph 


PI 


C2H5 


H 


H 


H 


1 




14 




158 


fa- 


3 


0 


Ph 


PI 


.H 


C2H5 


H 


H 


F 


H 




II 


159 


u- 


3 


0 


Ph 


PI 


H 


H 


C2H5 


H 


c 
r 


^ 




II 


160 


Ir 


3 


0 


Ph 


PI 


H 


H 


H 


C2H5 


f 


H 


H 


H 


161 




3 


0 


Ph 


PI 


C2H5 


H 


H 


H 


H 


F 


H 


H 


162 


fa- 


3 


0 


Ph 


PI 


H 


C2H5 


H 


H 


H 


F 


H 


H 


163 


b- 


3 


0 


Ph 


PI 


H 


H 


C2H5 


H 


H 


F 


H 


H 


164 


fa' 


3 


0 


Ph 


PI 


H 


H 


H 


C2H5 


H 


F 


H 


H 


165 


b- 


3 


0 


Ph 


PI 


C2H5 


H 


H 


H 


H 


H 


F 


H 


166 


b- 


3 


0 


Ph 


PI 


H 


C2H5 


H 


H 


H 


H 


F 


H 


167 


fa- 


3 


0 


Ph 


PI 


H 


H 


C2H5 


H 


H 


H 


F 


H 


168 


b- 


3 


0 


Ph 


PI 


H 


H 


K 


C2H5 


H 


H 


F 


H 


169 


fa- 


3 


0 


Ph 


PI 


C2H5 


H 


H 


H 


H 


H 


H 


F ' 


170 


fa- 


3 


0 


Ph 


PI 


H 


C2H5 


H 


H 


H 


H 


H 


F 


171 


fa- 


3 


0 


Ph 


PI 


H 


H 


C2H5 


H 


H 


H 


H 


F 


172 


b- 


3 


0 


Ph 


PI 


H 


H 


H 


C2H5 


M 


H 


H 


F 


173 


Ir 


3 


0 


Ph 


PI 


C4H9 


H 


H 


H 


F 


H 


H 


H 


174 


b- 


3 


0 


Ph 


PI 


H 


C4H9 


H 


H 


F 


H 


H 


H 


175 


b- 


3 


0 


Ph 


PI 


H 


H 


C4H9 


H 


F 


H 


H 


H 


176 


Ir 


3 


0 


Ph 


PI 


H 


N 


H 


C4H9 


F 


H 


H 


H 


177 


Ir 


3 


0 


Ph 


PI 


C4H9 


H 


H 


H 


H 


F 


H 


H 


178 


h 


3 


0 


Ph 


PI 


H 


C4HS 


H 


H 


H 


F 


H 


H 


179 


ir 


3 


0 


Ph 


PI 


H 


H. 


C4H9 


H 


H 


F 


H 


H 


180 


b- 


3 


0 


Ph 


PI 


H 


H 


H 


C4H9 


H 


F 


H 


H 
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No 


1 JU 


m 


n 


A 


B 


A-Rl 


A-R2 


A-R3 


1 A-R4 I B-R5 


I B-R8 


B-R7 


i B-R8 


Iff]" 


IT 


n — 

3 


U 


Pn 


PI 


C4H9 


H 


H 


H 


H 


H 




M 


182 


If. 


3 


Q 


Ph 


PI 


ti 


C4H9 


H 


H 


H 


H 


T 


H 


183 


If 




Q 


Ph 


Pi 


H 


H 


C4H9 


H 


H 


H 


F 


H 


184 


y. 


3 








H 


H 


H 


C4H9 


H 


H 


F 


H 


IBS 




3 


Q 


Ph 


PI 


C4H9 


H 


H 


H 


H 


H 


H 


F 


186 


]j. 


3 


0 


— 


PI 


H 


C4H9 


H 


H 


H 


H 


H 


F 


167 


If. 


3 








H 


H 


C4H9 


H 


H 


H 


H 


F 


188 


1^ 


3 


Q 


— Ph 


Pi 


H 


H 


H 


C4H9 


H 


H 


H 


F 


189 


1,, 


3 


g 


Ph 


PI 


C4H9 


H 


H 


H 


CF3 


H 


H 


H 


190 


jj. 


3 


0 


Ph 


PI 


H 


C4H9 


H 


H 


CF3 


H 


H 


H 


191 


1,. 


3 


0 


Ph 


PI 


H 


H 


C4H9 


H 


CF3 


H 


H 


H 


192 


IT 




0 


Ph 


PI 


H 


H 


H 


C4H9 


CF3 


H 


H 


H 


193 


1^ 


— 3 — 


0 


Ph 


PI 


C4H9 


H 


H 


H 


H 


CF3 


H 


H 


194 


Ir 


3 


0 


Ph 


PI 


H 


C4H9 


H 


H 


H 


CF3 


H 


H 


195 


1^ 




0 


Ph 


PI 


H 


H 


C4H9 


H 


H 


CF3 


H 


H 


196 


t- 
ir 


3 


0 


Ph 


PI 


H 


H 


H 


C4H9 


H 


CF3 


H 


H 


197 




3 


0 


Ph 


PI 


C4H9 


H 


H 


H 


H 


H 


CF3 


H 




Ir 


3 


0 


Ph 


PI 


H 


C4H9 


H 


H 


H 


H 


CF3 


H 




It 


3 


0 


Ph 


PI 


H 


H 


C4H9 


H 


H 


H 


CF3 


H 




It 


J 


0 


Ph 


PI 


H 


H 


H 


C4H9 


H 


H 


CF3 


H 


201 


Ir 


3 


0 


Ph 


Pt 


C4H9 


H 


H 


H 


H 


H 


H 


CF3 


202 


Ir 


3 


0 


Ph 


PI 


H 


C4H9 


H 


H 


H 


H 


H 


CF3 




It 


3 


0 


Ph 


PI 


H 


H 


C4H9 


H 


H 


H 


H 


CF3 


204 


Ir 


3 


0 


Ph 


PI 


H 


H 


H 


C4H9 


H 


H 


H 


CF3 


205 


If. 


3 


— ? — 


Ph 


PI 


C8HI7 


H 


H 


H 


F 


H 


H 


H 


206 




3 


0 


Ph 


PI 


H 


C8H17 


H 


H 


F 


H 


H 


H 


207 




3 


0 


Ph 


PI 


H 


H 


C8HI7 


H 


F 


H 


H 


H 






3 


0 


Ph 


PI 


H 


H 


H 


C8H17 


F 


H 


K 


H 




If 


3 


0 


Ph 


PI 


C8Ht7 


H 


H 


H 


H 


F 


H 


H 


210 


If 


3 


Q 


Ph 


PI 


H 


C8HI7 


H 


H 


H 


F 


H 


H 


21 1 


||. 


3 


g 


rn 


PI 


H 


H 


C8H17 


H 


H 


F 


H 


H 


212 


ir 




0 


Ph 


PI 


H 


H 


H 


C8H17 


H 


F 


H 


H 


213 


1^ 


3 


Q 


Ph 


PI 


C8HI7 


H 


M 


H 


H 


H 


F 


H 


214 


||, 


3 


ft 

u 


Ph 


PI 


H 


C8H17 


H 


H 


H 


H 


F 


H 


215 


Ir 


3 


ft 
V 


Ph 


Pi 


H 


H 


C8HI7 


H 


H 


H 


F 


H 


216 


^ 


J 


ft 

u 


Ph 


PI 


H 


H 


H 


C8H17 


H 


H 


F 


H 


217 


If 


o 


ft 

u 


Ph 


PI 


C8H17 


K 


H 


H 


H 


H 


H 


F 


218 


If- 


if 


ft 
u 


Ph 


PI 


H 


C8H17 


H 


H 


H 


H 


H 


F 


219 


||. 


3 


Q 


Dk 

rn 


PI 


H 


H 


C8H17 


H 


H 


H 


H 


F 


220 


Ir 


3 


0 


Ph 


PI 


H 


H 


H 


C8H17 


H 




1^ 




221 
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S&^-T'^^iSiS:^TofCo (^M(OSJE&*^ Inorg. Chem. 1994, 33. p. 545 

3XL 



Ir(CH3COCHCOCH3)3=Ir(acac) 3 



Ir(L)3 



10 



IrCIj-XHaO 



2XL 



[Ir(LiClt- 



N%IrCt.2H20 




Ir(Li(CI|COCHCOC^ 



Ir(LlL' 



Ir(Li 



(^iS^f^J 1 ) m^it^^ 7 2 9 (7>^fife 



^B(OH), . Br-nT^CF, . CiT^T^CFa 



ir(acac)3 + ^Vv^^""' 
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1 0 Om 1 3op:7 7:;^=H;if-ain/UjKn>'gf 3. I8g (24. 
9mmol). 1 -:7'P^ 4 - h y 7yU:^n p< f^/Ut" y v^V 5 . 65 
(25. Ommol), h/l'^:/25ml.:3^^y-/H2. 5mljo 

xxf2M-mmi' h V !^7i^7K^jg2 5m 1 i^Ai^, ^mn^T^ux-w. 

98 g (0. BSmmol) SriJDx.fc. ^O^, ^I^MgftT-e 8 I^F^il 

10 TjsyWA/^ ^ /-/P : 1 0/ 1 )-e*t|!iL. -fk-g-i^A 4. 2 0g(l|K^7 

4%)Sr#^Co 

10 0ml (^4op y'7:^='ti^y ■fep-/l'5 Om 1 $:A^^^ 

i^i/L/jjis?> 1 3 o~i 4 ox^x'zmmam^Wi^tio ^v±o- 

/WSrl 0 CCST'Ski^L. it^lUsA 1. 1 5 g (5. Ommo 1 e), 
15 y i??>A(III)T-fe^yVT-fe (Ir (acac) 3) 0. 5 

og (1. Ommo 1 e) ^ Aix. mm^mT 2 1 o'CHi&X' 7 mmM 

iftm^Lfc, SfSifel^^ia*T??^SPUT 1 N-Jg® 3 0 0ml {^laAL. 

y ;{7 y/v-;*? 7 A i> P -7 h x-mm mmt^m 729 ©s^^iH&TK 0 . 3 

20 3g (l|X^3 8%) ^ntco 

&3nTa1to1to C (O{k:^*^03MA L D I - T O F MSfe 

( Matrix-Assisted Laser Desorption Ionization Time-of-Flight 
Mass Sepectroscopy fe) XM^l^fc (SI^IggfiB r u k e r ttM 
25 TREFLEX-I I I ^j)o w<D;^fett B6<Jife@>{l>P,l|^S: 1 0|^fe^^ 
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10 ?^^L/^V>o 

*f::^?tM^S^O|g^#^^i-^{w^n sec~^+n secT-fc5 

t>-^*T, l^-fixtj 1 0 0 n s e c Uili-efoo^Co 

(nmm 2 ) 

15 iiJfi^Bji tmmi^^ij^xmmt'^m o i o <z)-^^*ftoyt„ 

hyU3i>'^^(D^)t:^'<iJ' h/KOXmax f4 4 8 9 n m 
MALDI— TOF MS:M+ 8 5 9. 1 

immm 3 ) 

mmmi tmm.^i:^i$.iofkxmmt^m (233) o-g-^STfrofco 

20 h/l':n:x^?K(0^3t:=^'<i5' b/l'Oimax fi:5 1 5 nm 

MALDI-TOF MS:M+ 7 0 9. 1 

inmm 4 ) 

mmmi twim^i^^:t5mx'mmt^^ (242) cD-g-^srtfofc. 

V /U:x:.'yT^m<0^%:^^{/ h/KDa.maxtt4 7 1 nm 
25 MALDI-TOF MS:M+ 7 6 3. 1 
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mmmi t^mfj:'^^:^mvm7^it^m (3 8 4) (D^^t:n^ti„ 

h/\^=^>'^M<D^^:^'<-!^ h/^<DXmax <i 4 6 6 n m 
MALDI-TOF MS:M+ 913. 1 

mmm e ) 

mmMi tmmti:'^^:^mx^mmit^m (777) (D^^^n^tc^ 

h/Wji>'^^©^3t^'<4' h/K?3a.max f 4 6 9 6 n m 
MALDI— TOF MS:M+ 1231. 2 

mmt^i^ (4 7 2) <o^^^n^ito 




1 0 Om 1 <0 2 OP 7 3 tea: / —/I' 6 Om 1 , H2O 

0. 5 1 g (4. 4mmo 1 e), -< V i^-^AClII) h y iJ' FtK*^ 
0 . 7 1 g ( 2 . 0 mm o 1 e ) ^Atl. ^m^-^T 1 0 0*C#iaT' 1 
emmMi^m^Wi^tco S:jE£:#i$:^a*-r-?&iPLT7k 10 0ml JcftA 
itS^KiSrffiSl. TKacL/do wOitg^^feSr^i / -/W 6 0 m HJitSA l>. 

515 0 . 9 5 g (JR^ 8 9 %) Sr#fc, 
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1 0 Om 1 <^)2oP7 7-?^=»lil^ y —/US Om 1 StAH, 

m^^<:fV ^^Lfii^himm^Wl^tio it^i^D o. sseg (o. 

5 5mmo 1 e), it^^E 0. 17g (1. 4mmole), mWti- h 

y'i'ANazCOjO. 75g <SrAtl> ^5^^Jf£T 1 0 OlC-H-aa-C 1 6 

m^mmmw\^tc, R}t^^m.m.-^x'}%mi.x7i<. i o om i tcaAL. 

tIcO. 4 5 g (ilK^ 7 3 %) dO-fb-g-^feS: h^W^ Vf^l^fi? L/c^ 

jK<7)^3t;^^:J' h/KT^imax 14 5 2 6 nmfcofc« Z<Oit^m<D 
MALDI-TOF MSSriffl;tLfci:;i^M + AS6 1 4. 2 "Cfe fj , 

15 Btfy(^tmmvti„ 

:^mmmx'\t. m^^^m^tLx. mi (c) \^^-r^mmi^4m<Dm 

* y ;!!f7;=^S««:fflV>. rOilZligWmi® 1 4 t Ur l O O nm(Z)^<k 
20 A (I TO) Sr;^^-«y:?i£tCT?^fi)tb, ^^^'-^i'^^ Lfco 

Cl<7)±tc:i}^— 1 3i:LT. tllBfilit^-C^^nS a - N P D 
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4%{C7'^S i 0\cmm3 0 nmT'*^if LfCo ^ icm^^iiJl 1 6 t 
LT. milSA 1 q 3 1 O-'P a O^SS-eS^^DiR^^^^n ^ff 
3 0 nmW^mm-^^#fc, MfCSb^^feftBSitg 1 7 i LTBC PSr^ 
J? 1 0 n m-C^^aS^ UfCo 

r<D±lC^JimS^ 1 1 OT§l#Si: Ur, A I L i -^^^ 1 5 nm 
iEgUfCo $ e>t^^Jlilg@l 1 i: UT. 1 0 0 nm(7)||i[Ji:<0T/W^::^'J? 

S^BM7X'S!j^bfc„ 

(Iiig0y9) 

llJSfy 1 -C-g-^ byS:^«Bafi:^k^ife 729) SrfiStfc 7 

(ite^^ij 1 ) 

^2 {c:;^i-^JgiB(i'fk-S-«^ (7 2 9 R) (m2'pizMiti-^:^^m<D 



^2 



No 
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A-Rl 
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B-R6 
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Ir 
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rni 


PI 
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729 


Ir 
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Tnl 


PI 
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H 


H 


CF3 
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m2\c^-r-&mmmt^i^ (729R) ^rsajt 3Sfi:%-effiv^/cti 
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m2\c^i-^m,mmt^^ (729R) %:miitimA%x-m\'^tz^ 

^Sy^Lfco m£EHl 2 V/l 0 0 nmi: U;fc„ 

^<t'^¥oi:m\^^itm'f-(oi^m^m: 3 {c*^„ itmmit^m(D 7 2 9 r 

10 (^^:»^»;g^g^f** 3 OSg^J: ^;a^Jci %i: 8 %oP^{c*5S;6^ g 
^S$r#^Lfc (^J^^b-^!^ 7 2 9 ) tijgg 7 %Ei±<D 8 -h# L 

T*3*) . 8%(c*3^^-cg^feSS^^bXv^/j:v^7 2 9 Ri 9 5S;5Mc;ifiv^iW 
^ r* ffl V ^ 5 r ^ ;6S T- # fc o 



^3 «)»Slt|S» 



15 





No 




SS(cd/m2) 




729 


8 


4500 




729 


7 


4250 




729R 


8 


1620 




729R 


3 


4000 




729R 


t 


1290 



mmmi o) 

mmm2x^^i.tc^mumt^i^ oio) s*H:3m»%-c-fflv^ 
20 inmm 1 1 ) 

^liSfi«j2-c-g'fiKb^t^JlliB&<k'g-ife (3 10) fia:lt6fiS%-cfflv> 

(ni&fi^yi 2) 
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immm i 3) 

mmmsx^^i.tz^mmtit'^i^ (238) m^ttsmrnxx-m^^^ 
5 tcLSJ^^ii. mmma tmrnizLxm^^Y^^i^tio 
(.mmm 1 4 ) 

mmm3X'^^i.tc^mmmt^m (233) fi»Jt6fis%T-ffiv^ 
(iijs«3i 1 5 ) 

10 mMmsx^m.Lti'^mMmt^^ (238) mmit8mm.%xm\^^ 

(^j6g«aj 1 5 A) 

mmm 3 -e-a-BK ufc^mia&^t^i^ (238) s»it 1 1 fi*%-effl 

15 (IIJg«»l 1 5 B) 

mmmsx't^i.it^mmmt^m (238) m»iti3S»%t?ffl 

(^Jfe^J 16) 

mmm4x^^Ltz^msimt^i^ (242) fi»it3fi»%T-fflv^ 
20 tzsi^i-x. mmm8 tmmc\^xm^i:i^!&\^ti„ 
. (iijfe^ji 7) 

^js«rii4-e^fifeLfc^jiiia<4^k^ife (2 4 2) m&item&%xm^^ 

(HJfe^ail 8) 

25 3Sm«a|4T?-g^J5gLfc^JSiBffi^k^4fe) (24 2) fiSit 8 Sa%T'ffiV^ 

tz&L^ii. mmma ti^mi^vxm'j-^i^^i^ito 



wo 02/45466 



PCT/JPOl/10477 



43 



immmi 9) 

mmwsx-^^i^tc^mmmt'^^ (3 8 4) sait 3Sft%T'fflv> 
{mmm2o) 

(mmm 21) 

mmm 5 x^^i.ft-^mmmt'k^ (3 8 4) mMit8mm%xm\^^ 

10 (tfc|!^^j4) 

m4iz^^^mmmt'^^ (ir) <^fi*it 3S»%T'ffivNfct;L^i-fi. 

msl O. 2 3 8. 2 4 2*3j:t/3 8 4<0«itSr#fB-t-5„) 



^4 



No 
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n 
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A-Rl 
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Ir 
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Ph 


PI 
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Ir 
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Ph 
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Ir 
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Ph 
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384 


Ir 
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Ph 


PI 


H 


CF, 


F 


H 


H 


H 


H 


H 



15 

^4ic^-r^jRBH<a[^k^i^ (iR) i:mMit6Mm%xm\f^it&.^n. 
mmms tmm\^Lxm'f-i:i^0.\^tc. 
(it^m 6 ) 
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m4iZ7r^-t±m&<iLit^^ (iR) t:mmtt8mm%X'm\'^-ft&L^ii. 

0 nmt LtCo 

s«:##Lfc (3 10) tiWkmib^8%xhmm^m<D±^i)mm^tLtio 



m 5 <mm^m(oitm> 





N o 




i^m^^m) c-d/A 


mmm i o 


3 10 


3 


2 


mmmi i 


3 10 


6 


2. 4 




3 10 


8 


2. 7 




1 R 


3 


1 5 




1 R 


6 


1 9 




1 R 


8 


1 7 



0 n m t L:fco 

(2 3 8) ii«kmi>^8%xi>m:)zm:f3^m<D±mm^^titzo 
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N 0 


mm 


i'^tt^^) 1 m/W 


mmm i 3 


2 3 8 


3 


5. 4 


m^mi 4 


2 3 8 


6 


6 


mmmi 5 


2 3 8 


8 


6.2 


mmmi 5 A 


2 3 8 


1 1 


6. 5 


mmm 1 5 B 


2 3 8 


1 3 


6. 3 




1 R 


3 


5 . 7 




1 R 


6 


6 . 2 




1 R 


8 


6 



MMmi 6~ 1 8, Jti5E0i|4~6<O^^Jc:, I TOm^mW^. A 1 

m^Vs mm dm) cmA) <Dm^m^B^tvtio 

10 (2 4 2) ^tmm7!/^8%■x^i>^±m:h^0^m<D±m^nm^H1to 



m 7 «^IBS:^a^<DJtlSE» 





No. 








242 


3 


3 


mmmi 


242 


6 


4 




242 


8 


4.2 




1R 


3 


7 




1R 


6 


8 




1R 


8 


7.6 
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nii^y 1 9 ~ 2 1 , it^mA-^ea^m^k^s i Toisasr^^tcA i <rij 

0 nmt bfco 

(3 8 4) ttmsti^ 8%X'hm±mt}?^m(o±mm^^tifto 
^8 <mti^^^(Diti&> 





No 








384 


3 


2 




384 


6 


2.3 




384 


8 


2.6 




1R 


3 


5.7 




1R 


6 


6.2 




1R 


8 


6 



(mmm2 2) 

10 mmmex^f^i^ti^mmmt'^^s (777) fiatfcias%-cfflvN 

(IIJ6«»J2 3) 

HJfeMe-c-g-figufc^MiE&^t^ife (7 7 7) S*Jt 6ms%-cfflv> 

15 (Mmm2 4) 
iitmm 7 ) 

m 9 icm-r-itmmmt^^i (7 77R) srfiSifcifis%-cfflv^fcijii 

20 ^tt. HJS^^d 1 tl^«{cbTl!l^Srf^figLyho 
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*9 



No 


M 


m 


n 


A 


B 


A-Rl 


A-R2 


A-R3 


A-R4 


B-R5 


B-R6 


B-R7 


B-R8 


777R 


Ir 


3 


0 


Pe 


PI 


H 


H 


H 


H 


H 


H 


H 


H 


777 


Ir 


3 


0 


Pe 


PI 


H 


H 


H 


H 


H 


H 




H 



iitt^M 8 ) 

^9\z^-t^mmmt^m (777R) i:m&it6mfk%'cm\>^tc&. 

5 iitmm 9 ) 

m 9 i-T^-t-^mmmt^^ (777R) ^fi»]t8m*%T'fflv^;rcw 

10 0 nmt Ltc, 

i.fz (7 7 7) itmmi^8%^xm±mti^m<D±^im^^titco 



15 





No 






mmm22 


777 




0.04 




777 


6 


0.12 




777 


8 


0.15 




777R 


1 


0.08 


\t^m 


777R 


6 


0.15 




777R 


8 


0.13 



(mmm 2 5 ) 

mmmTc^^Lti'^mmmt'^m (472) &mit3mm%xm\'^ 
immm2 6) 
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mmm? x^'^^Ltz^m^mt^'^ (472) asitemsro-cfflu^ 

mmm2 7) 

mmmi X'^f&i.tc^mmmt^m (472) aajt 8m»%T'fflv^ 
(.itnm 1 0 ) 

Tt&^m^mt-tm (472R) i:mmit3Mm%xm\'^tzu^it. 




15 

(itiSE^fiii 1) 
iitmm 1 2) 

20 ±m^m^mt^<^ (472R) ^msjt8S»%T'fflv>fcu>t^f±. 
niiSflBi 1 tmmicLxm^i:{^^vtc„ 

mmm2 5~2 7, Jt|5E«fiJl 0~ 1 2©^^{C, I TO<B!|?r^S{-A 
1 0 0 n m t U)to 
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L/C (3 8 4) \tmmi^8%x'hMc±m:timm(o±mmm^t\^tzo 
mi i<mizm:timm<DitMi> 



5 





No 








472 


3 


5.6 




472 


6 


6.3 




472 


S 


6.5 




472R 


3 


5.4 




472R 


6 


6 




472R 


8 


5.8 



immmz s) 

F-Q-B(OHl, . . "^Q-Q 

6 

200ml(D3oP77;^='{C4 -y/U:tayzc=./l'7tiu >^Wt3. 5 
0 g (25. 0 mm o 1 e ) ^ 
10 1 -Zfo^i^l) i^^- 3 . 95g (25. Ommole). h/l'=^>2 5 

m 1 , yn 2. 5ml *i i U« 2 M-;^SJ:f- h 'J 1>A7K^?S2 5 

/U7j^^:7^ /<yi/t>2^ (0) 0. 98g (0. 8 5mmo 1 e ) ?r 
ADX-fCo ^rom. M^m»STT-81^PB^]iggK^«iLyto SJ^^i^T^, KfS 

i3^)\^UyJ>>^ o-^ h (^Blfg? : D n*/UA/^ ^ /-/W : 1 0/ 
1) -Ci^iib. -fk-g-i^G 3. 24 g (H5l^7 5%) Sr#/c:„ 
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IrCIs H2O 



F 



F 



F 



H 



200ml ©3oP77:5^=J i^i^it^ y A (III) . 3 TKlPife 0 . 
8 8 1 g ( 2 . 5 m mole) ^ 0. 953g (5. 5mmole)^^h 
^i^oL^ y -/U7 5m 1 i:7K2 5m 1 ^Atl. ^sjl^SST^iSt? 3 0^ 

j^JESij^L. ik-^i^HroJIfel&^l . 32 g (HR^9 2%) ^nit. 



2 0 Om 1 ro30P77^3{-^ h='rv^^^y->'V'7 Om 1 . H 0. 
80g (0. 7mmole). T-ferf=-yUT-t h^'O. 22g (2. 10 
mmo 1 e) t^^-T h V ^ 1 . 04g (9. 9 Immo 1 e) 

iru^h mmW. : ^ n PThyW-t./;* ^/ -/P : 3 0/1) -C^tSIU, 
it^mi mTT^it'^mii o . 4 8 9) (D||fe«&5^0. 6 3g (IR^ 7 
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4 9 9 nmffofco MALD I-TOF MSd^fct) Znif^m 

(^M + T'&-5 6 3 8 . 7Sr5i^Ufe. 




1 0 Om 1 ©Sop^^^^^t-lk^ifeGSrO. 21g (1. 2 mm o 
5 1 e), it-^^ I 0. 3 2 g (0. 5mmo 1 e) If -fe d -yV- 2 5 

ml^^Att, M^^^i£T 1 8 0t:^i£-e8I^P«^JD|gimi^LfCo Bi^-^m^ 
^S*-e?ftiPL-C 1 N-i^^ 17 0ml tcaAL. Jt^ife^itSl • 7ki5fe 
1 0 Ot:-C S^P^i^ffi^^tbfCo r Ott^i^tr^ a D ^/PA^^^ 
Ufci^y A^' n-7 h-e!ft®iL. (tR|:^{b-^#)N o , 2 3 

10 9) (On^nmO. 22g (IR^6 3%) Sr#fCo ZCOif^^iD h /i-:^ 

>'^i&<Dm^:^^i^ h/\^<D Xaax ti4 9 0 nmitolto MALD 
I-TOF MStCj; "9 CG)'(b-g-!^<J0M + -e*5S 7 0 8. 8Sr5t^Lfc, 
(Ilife0ij2 9) 

mmmi tmm^£:f7mi^^^xm^^it^m (535) (D-g-sg^firo/c. 

15 K/l'aiix^?S<D^^;^-<:{' h/K^ Imax {i 5 2 5 nm 

MALDI-TOF MS:M+ 671. 7 
(IIJfe0>j3 0) 

mmm2 8 tmmj::femkci:^xmmt^^ (243) <D^^^no 

20 h/l'^:^^flK05g3t^'<^ h/WOAmax ttS 1 8 nm 

MALDI-TOF MS:M+ 7 6 2. 7 

(HiS^sj 3 1 ) 
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h/l-:^l^^^(D^yt:^^i^ h/K7) Xmax 14 5 1 4 n m 
MALDI-TOF MS:M+ 6 2 8. 1 

immm^ 2) 

5 mmm2 8 tmmf£:^micj:^xm?r^t^m (5 6) <o't^i:rr^tz. 

h/^^l^^Woy^yt^^i' h /KZ) ;L max 14 5 0 5 nm 
MALDI-TOF MS:M+ 6 9 7. 2 

immms 3) 

mmmi tmmti::f^m::xoxmniit^<tio (3 8 9) ©^^^frofco 

10 h/bJ: V^^^CO^^t;^^^' h/KD A.max fi 5 0 3 n m 

mmmi tmmfj::ffmizx^xm7rit^m (390 (D^^^n-^tz., 

h-'l'J^ V^?K<0^:yt>^^^ h/^<DXazx J4 5 0 7 n m 
(HMfi^S 5) 

15 mmmi ii^^inc^feictoT^n^fk-g-^ (312) «)'g■^^r^tofc„ 

h/W3^>'^^ge<^^3t:^-^^ h/K^ Xmax f4 458nmi:488n m<^y 

(^iS«?!l3 6) 

mmmi tmmj::^mi^x^xm7f^i\:,^m (312) o^figsrtr^o 
20 immm3 7) 

mmmi tmmti::)jm\cj:'Dxm^it'^m (3 1 4) <^^^sr^f 5 = 
immw 3 8 ) 

^iSfirU iP^$/j:3&fetcJ;oT«f!l^{k-g-ife (3 8 8) o•g•fi)tSr^f 9o 
(IIJiS0il3 9) 

25 Hife^iJ 1 il^«Ji*fe{Cj:oT«aj^{b-g-<fe (3 9 2) 0^^<Sr^f5o 

(HJS^FH 0) 
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(2 7 4). (3 4 6), (3 5 8). (3 9 3) ^LT (3 9 6) <0-g-fig§r 

(Mmm4 1 ) 

mi 5 Omm, fill 50nm, ff^l. 1 mm<D:^f 7 2 1 ±{C 

iSl^mei (^SiBJ) i LT*^ 1 0 0 nmJ¥(D I TOIi[«r;^/-«iy^SfCT 
mf&"^. mt^-^ h y i^;^«M2 2 i: U-C l O O miH(OmSSr4 0 M m 

10 (OTa^PiT' 1 0 0 7'i'>*^>°^-=::/;/ufc„ -:>^^icmmm8 tmm<D^ 

igg^^T•7^i5^^^^CT, 1 0 0 Ai miti<om«iS:F^Pi4 0 n xaX 10 0 
7^>5)-Oi^iimS2 4^. 3twm^i:it:SSi-5 J: 5^-. ^^5E2xi 
15 0-''T o r r <D^#-C-m^iSiPffi(CTfigM bfCo ^MmSfiA 1 / L i 

-^^^ (Li : 1 . 3 w t%) ^mW-l 0 nm, o-5V^TA 1 1 5 0 n 

1 0 0 X 1 0 0<^^^-7 h y i^;^M^r«IE L^^^, ^^#HM 

20 <t ± 3 aK/I- hcOff^ft-^^fflV^T, 7 h*^t> 1 3 xK/W h(0«IET% 

h y ^;^Sft<^*3::/j:oy5:o 7 w—AjiSiic3 o h z 
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K7 A{;i3fil<^S3fe«rff 9. y^^^'y^y^~t UTfiJffl^tg-CfcSo 
5 mx.X. mmhyl^i^T.^ (TFT) trm^tcT ^y-^y^ h ]) 

ills ^xsmM^^mz-^m.^^^. it^'m^^vy ^ y<-\~i.. y-h^s 

35^f>n ^^^^^-^^Cadd $ tL, T F T 2 <oy>- hmft^ 

FT 2(Oy- hm^if^J&CT, Om^fE^iS^t^^HSc TF 

20 T 2 (^y— hmiaf* 1 :7 u— A^p^tfjcadd fc-usri^^ixsyh*, el^ 

ISJtSrliJ^-r'Sr ^rdSnrtB^:*^, 
S 6 {4*||Ji0i| -effl V^ ^ ti S T F T © »rffi« it (Om^EI ^ U m 
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^^6„ :^mmtmmti:mmm.m (ito) h, it-^-riym 

T F T-^T*yU7 7 a-S i TF T^T? 'b^ffi-f- 5 C i 
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n ^ (o fSi m 

1. mi^±\cmii hHtc-M<Dmmmi^<i^^j:< th-m(Dmmit^i^ 

ML„L' „ (1) 
[^ff Mf4 I r , Pt. Rh^tz^iP d<D-^mm^XhV . L *5 J: t>' 

nfiO 1 *;t{i2-C$35o fcfcb. m+ n {4 2 4fctt 3 T'*52)o 

gP^«itML. J4TfS-jK^ (2) -e^$iX, ^^mmUh' „ «TI5 
-iISS: (3). (4) t-iti-i (5) -C'^^ixSc 



^0. 


(2) ^ 
m 




(3) < 
n 




(4) \ 
n 


G 



foO. B, BioiO^B" {4T15-^^ (6) ~ (14) T'^^tL-Si^ 
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5 ±<0^ 5^ U -S-, -co-. -C0-0-, -o-c 

0-, -CH = CH-, -c = c--cB$mxeJ4^Tv^-r'b<};< > 

10 S (^r/W=¥/VS'=l'<^lOtL<ttg|^L*V^2 0£t±<0>f^WVS{* 

-0-, -S-v -co-. -C0-0-. -0-C0-. -CH=C 

-c = c-■C•g#mx.P>i^T^^-C't J; < . mr ^v^^\^m^<oii^m 
15 Efc J;U^G^i^n^•i^;^^l^^^lS 1 3S^e> 2 o <D%m'i3^^fz\t^^'^(D 
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5 S (^T/^dp/^S«t'(Dlo>bL<^ig^gfL/j:v^2oJ!i^±^Dp«f^^:/Sf4 
-0-. -S-, -CO-x -G0-0-, -0-C0-. -CH = C 
-c = c--eg#^xf>tLTv>TtJ;<. ^T/W^^yW^^t^TK^ 

smstt^^o y^'i^,^. v^Tys. -hoSv h y r/u=¥ywv'y /ws 
co> f^i^:/*!*-©-. -co-, -C0-0-, -o-co 

-CH = CH-, -C = C-T•e#^^?>tLTV^Tt)i: < s ^T/W 

20 fcfcL, ^ (1) -e^t3$tL5fb-a'«^ttiJ^i^jJ< tj-oogms^^ 

i5-«^^ (1) 'vm^ti^m^?&^ii(r>m-<o^mit^mi>^hm^^ti 
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4. mm-m^ (D lC^3V^T^f|J4>«igML' n ASflSIB-^^ (3) 

5. BfllE-|5^^ (1) (Cjo^^T^f|55>«^tML' n ^^m^-^^ (4) 

6. Buie-lftS; (1) IC:fcV^TS^J^«JgML' n :6SBaiB-«SS; (5) 

15 7. B&ie-jig* (1) ^::43v^-c^f^5>n AsoT'fcsc t ^&i|#t»t-r2.Bf 

8. BfilE-^^ (1) tcio^^T, fFlEmjfeS/SS^ymX'feSr t5r# 

20 x'h^:it^<\^mt-r^m^mn^^Mi<D^mm^m^o 

10. gaiB-jS^ (1) ^c:fcv^-c. mmm^mii^T/)^^/i^mxh^^ 

^ 2 \zmm<^mm?t^m^o 

2 lclS^<D#a^5fe^^. 
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5 m^^m'f-. 

16. 8fIIBfS^«llB«i<D^il5S)t3g^^i:, ^*it«Sr^x.-5^WilH] 
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(a) 




(b) 




13*— /W$[Jj|^® 



(c) 




13 7ti-jvHi^m 
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j^^ft^ 10V 



I 



CI 



C2 



C3 



i 



C100 



W«ft^ ±3V ^ f j^^J j^^J I 
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m 
m 
m 



vli 



iGl 


















1! 




lii 














!■ 




m 


m 












IS 










11 






nfli 


1^ 


















IP 
























p 








mm 


mm 






n 







^5 



T 



TFT1 



Cadd 



TFT2 




* V - K 
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